Abstract. -We present further results of fully-sampled observations in the J = 1 → 0 and J = 2 → 1 rotational transitions of 12 CO and 13 CO, obtained with the SEST telescope at 43 or 22 resolution, toward the Small Magellanic Cloud. These observations concern six molecular clouds with a variety of physical conditions. Maps in the 12 CO(1→0), 12 CO(2→1), and in some cases of 13 CO(1→0) lines are presented, as well as profiles of the four lines at the peak positions convolved to the same angular resolution of 43 . The line ratio results are interpreted in Paper IV of this series (Lequeux et al. 1994) .
Introduction
The ESO SEST Key programme was established to investigate the properties of the molecular gas in the Magellanic Clouds. The motivation for this Key Programme can be found in Israel et al. (1993: Paper I) , the results being presented as a series of publications. Several papers in this series (Rubio et al. 1993: Paper II; Rubio et al. 1993: Paper III; and Lequeux et al. 1994 : Paper IV) have presented and discussed observations of molecular clouds in the Small Molecular Cloud (SMC) in the J = 1 → 0 and J = 2 → 1 rotational transitions of the 12 CO and 13 CO molecules. The main conclusion is that molecular clouds in the SMC have properties different from those of Galactic molecular clouds. The differences can be explained by the combined effects of a higher UV radiation field and of a Send offprint requests to: J. Lequeux based on results collected at the European Southern Observatory, La Silla, Chile lower abundance of heavy elements and of dust, while the density structure of the clouds is not necessarily different from that of their Galactic counterparts (Papers III and IV).
To determine the physical properties of molecular clouds it is essential to have data in different molecular species and transitions (cf. Castets et al. 1990) . In this paper we present the data from observations in the 12 CO(1→0), 12 CO(2→1), 13 CO(2→1) and 13 CO(1→0) lines toward six molecular clouds: LIRS 36, LIRS 49 (both designated from the name of the associated infrared source, Schwering & Israel 1989) , SMC-B1#1 (Paper II), N66 and N88 (associated with the two brightest HII regions in the SMC, Henize 1956 ) and Hodge 15 (named after the associated dark cloud; Hodge 1984) . These clouds were selected as they cover a wide range of ambient conditions in the SMC. Only two of them, SMCB1#1 and Hodge 15 were observed as part of the CO mapping of the SMC-B1 and SMC-B2 regions in the SMC (Paper II). In particular, we present line profiles at the peak positions convolved to the same effective angular resolution (43 ) toward five clouds. The data of LIRS 49 was presented in Paper II. The line ratios derived from these data have been used in Paper IV to discuss the physical properties of these clouds. We also present fully-sampled maps of the emission in the 12 CO(1→0) transition, maps in the 12 CO(2→1) transition, and in some cases maps of the 13 CO(1→0) transition. In Sect. 2 we describe the observations and reductions, in Sect. 3 we present the four spectra at the peak position of the five sources, and in Sect. 4 we present the grid of spectra across the sources.
Observations and reductions
The observations were made during several runs with the Swedish-ESO Submillimeter Telescope (SEST). This radiotelescope is located at La Silla Observatory (Chile) and has a diameter of 15 m. The FWHM beam is 43 at the frequency of the J = 1 → 0 line, and 22 at the frequency of the J = 2 → 1 line. The backend is an acousto-optical spectrometer with a total bandwidth of 86 MHz and a channel width of 0.043 MHz. This corresponds to a velocity range of 230 km s −1 and a velocity resolution of 0.11 km s −1 at the frequency of the 12 CO(1→0) line, and to 112 km s −1 and 0.056 km s −1 at the frequency of the 12 CO(2→1) line. The observations of the 12 CO(1→0) line were done in the frequency-switch mode with a throw of 15 MHz. For the other three lines the observations were made in the position-switching mode, with a reference position far from the known CO emission zones. In general the four lines were observed independently, except for a few observations where data at 12 CO(1→0) and 13 CO(1→0) could be obtained simultaneously. The system temperature varied between 400 and 800 K for 12 CO(1→0) and 900 to 1500 K for 12 CO(2→1). The integration time for the maps was automatically varied in order to secure a uniform noise level, in general 0.1 K per channel at all frequencies. Telescope pointing was done toward the strong SiO maser R Dor. A calibration scan on the strongest lines in the SMC (those of LIRS 49) was always performed at the beginning of the run to check the emission level since pointing on R Dor was possible only at the end of the observations. We estimate the maximum pointing errors as about 5 . The calibration used the usual absorbing chopping wheel method, and observations of blackbodies at two temperatures. The antenna temperature scale was checked sporadically on the cloud OMC1.
The data reduction was performed using the CLASS package. The spectra were reduced with a baseline fit of order 2 or 3 which should introduce little error because of the relative narrowness of the lines. Those obtained in the frequency switch mode were subsequently folded. The data are given either in the antenna temperature scale T * A (Figs. and Table 1 ) or in the main-beam scale T mb = T * A /η (Table 2) where η is the main beam efficiency. The values of η assumed for all observations presented in this paper are 0.70 and 0.60 at 115 and 230 GHz, respectively. These values differ slightly from those of Papers I-III where a different choice of the efficiency at 115 GHz was used. We estimate that the absolute calibrations are accurate to ±15% and, more importantly, that the intensity ratios of the 12 CO(2→1) and 12 CO(1→0) lines are known to within 20%. The ratio of the 13 CO(2→1) and 13 CO(1→0) lines are less well determined because of the poorer signalto-noise ratios and are accurate to 30% at best. Of course the ratios between the 13 CO(1→0) and the 12 CO(1→0) or between the 13 CO(2→1) and the 12 CO(2→1) line intensities are less dependent on absolute calibration, but the signal-to-noise ratio is poorer for the 13 CO(1→0) lines and therefore the final ratios are known to within 20% with some exceptions. Table 1 gives for each cloud the line parameters of the four transitions, obtained from a one component gaussian fit to the line profiles. All profiles refer to the same angular resolution of 43 , which is that of the SEST at 115 GHz. In order to make these profiles at 230 GHz, we made observations on a 3×3 point grid of 20 × 20 step centered on the peak position observed at 115 GHz, weighting and adding them in such a way to simulate the 115 GHz beam. This procedure is exact for a point and a uniform source, and only approximate for a somewhat extended source, but the differences with the exact solution is negligible compared to the calibration uncertainties. Table 2 gives for each source the coordinates of the peak position, obtained from the 12 CO(1→0) observations, and the derived ratios of the velocity integrated line intensities, T mb dv. The quantities in Tables 1 and  2 may differ slightly from those given in Papers I to III as we have selected the best data available, redone all the reductions (except for LIRS 49) and included some recent observations.
Line profiles at the peak positions
Based on the closeness to bright HII regions and values of the 13 CO(2→1)/ 13 CO(1→0) integrated line intensity ratios, the six clouds under consideration can be grouped, although somewhat subjectively, into three categories: i) the "hot" clouds, N88 and N66, which are close to bright HII regions and have 13 CO(2→1)/ 13 CO(1→0) ≥ 2 ; ii) the "warm" clouds, LIRS 49 and LIRS 36, which are near to less bright HII regions and have 1 < 13 CO(2→1)/ 13 CO(1→0) < 2 ; iii) the "cold" clouds, SMC-B1#1 and Hodge 15, which are far from HII regions and have 13 CO(2→1)/ 13 CO(1→0) ≤ 1. The physics of these clouds has been discussed in Paper IV.
Grids of line profiles
Grids of the line profiles in the 12 CO(1→0), 12 CO(2→1), and in some cases of 13 CO(1→0) transitions from the six clouds are displayed in Figs. 6 to 11. Most of the 12 CO(2→1) mapping was done centered on the peak position of the 12 CO(1→0) emission (marked in the grid), and do not fully cover the source extent, since these observations were mainly designed to compare them with the 12 CO(1→0) emission at the peak position. We show grids of profiles, rather than contour maps, since they provide a good idea of the signal to noise ratio achieved in the observations and of the extension of the clouds with respect to the beam size. The sampling was done in a 20 × 20 grid for the 12 CO(1→0) observations and in a 10 ×10 grid for the 12 CO(2→1), about half the HPBW of the SEST at the respective frequency. The velocity scale is LSR velocity, the velocity resolution is 0.11 km s −1 for the 12 CO(1→0) profiles and 0.06 km s −1 for the 12 CO(2→1) profiles, and the intensity scale is antenna temperature, T * A . For each map the most convenient velocity range was used in order to show the velocity width of the emission. 
